Intra-nigra infusion of AMPA attenuates dopamine-dependent rotation in the rat.
It has previously been shown that glutamatergic overactivity of the subthalamic nucleus (STN) is involved in hypokinetic movement disorders such as Parkinson's disease. Conversely, it has been hypothesized that hyperkinetic behavioral syndromes may be associated with reduced glutamatergic transmission of the STN to its target areas, the substantial nigra pars reticulata (SNR) and the globus pallidus pars interna (GPI). In the present experiment, apomorphine injected systemically into unilaterally dopamine-denervated rats induced the hyperkinetic syndrome of contralateral rotation. The involvement of glutamatergic input to the SNR in this hyperkinesia was investigated by pharmacological manipulation with an agonist or an antagonist at the AMPA subtype of glutamate receptors. Either the agonist AMPA or the antagonist CNQX was infused directly into the SNR at a dose of 1.0 nmol. Intra-SNR AMPA attenuated the contralateral rotation induced by apomorphine without eliciting any effects on rotation by itself. Infusions of the antagonist CNQX did not affect either apomorphine-induced or spontaneous rotation. These results support the notion that underactivity of the SNR and its glutamatergic afferent projection from the STN may underlie hyperkinetic movement disorders and that local stimulation of the AMPA subtype of glutamate receptors can ameliorate such syndromes.